The mathematical model for three-layer plate sagging oscillations, forming the wall of slit channel is worked out. The mathematical model presents non-linear connected system, consisting of: Navier-Stocks equations and continuity equation for liquid; the dynamics equations of three-layer plate with incompressible filler. The boundary conditions are presented by: the conditions of liquid adhesion to channel walls; the condition of free leakage of liquid at channel butt ends; the conditions of simply supported edge for three-layer plate. The mathematical linearization is made by means of perturbation method. The resulting problem was solved by means of the plate displacements assigned forms method for the stationary harmonic oscillations.
Introduction
The elastic constructions oscillations of aviation and missile-space technology devices are considered as one of the modern trend development of hydroelasticity. In the frames of this trend dynamic interaction problem of vibrating elastic wall of channel with fluid are very important for investigation. The problem of the cannel wall as a beam-strip sagging oscillations in the course of interaction with an ideal liquid in the channel is solved in [1] . Paper [2] presents the study of oscillation beam-strip which is plunged into an ideal incompressible liquid with free surface. The investigation of cantilevered plate oscillations in an unlimited volume of viscous incompressible liquid is made in [3] . The problem of chaotic plate oscillations in the course of its interaction with an ideal incompressible liquid stream is solved in [4] . The mathematical model of elastically fixed slit channel wall interaction with a viscous liquid pulsating stream is suggested in [5] . Papers [6] [7] [8] are devoted to the harmonically vibrating indefinitely long beam-strip damping on the layer of compressible and incompressible liquid. Paper [9] deals with consideration of vibrating discs interaction with viscous incompressible liquid layer between them. The analogous problem for two vibrating plate is considered in [10] . Paper [11] is devoted to a round plate vibration on an ideal liquid free surface. In this case, the liquid area, limited by a rigid bottom and cylinder surface, is considered. The round plate oscillations, plunged into water with a free surface, are studied in [12] . Paper [13] investigates the beam hydroelastic oscillations in the viscous fluid flow in application to piezoelectric element, which may be used for energy obtaining from the flow. The problem of homogeneous plate sagging hydroelastic oscillations in the course of slit channel wall formation under viscous incompressible liquid layer pulsation at the assigned harmonic law of pressure at one butt end is set up and analytically solved in [14] . Papers [15] [16] [17] can be considered as the initiators of three-layer plate interaction with viscous liquid layer investigation. The above mentioned works consider the case of three-layer plate oscillations under harmonic law of an absolutely rigid channel wall movement or pulsating pressure in the liquid. However, the issues of shearing stress from the liquid side on the plate surface and inertia component from longitudinal plate displacement and normal turn angle in the plate filler are not considered. The present paper works out the mathematical model of three-layer plate hydroelastic interaction with layer of viscous incompressible liquid in consideration of the factors, mentioned above.
Mathematical formulation
Let us consider the channel in the figure. It is formed by two parallel impenetrable walls I, II of identical geometric sizes with layer of viscous incompressible liquid layer III between them. The wall I is absolutely solid body. The wall II is elastic three-layer plate with incompressible filler. The bodies, mentioned above, are incorporated in one casing (it is shown by dotted lines), which possessing butt ends cavities on the right and on the left. The butt ends h , and incompressible filler 3 with the thickness с 2 . The zig-zag hypothesis is valid for the three-layer plate, that is Kirchhoff hypothesis are valid for bearing layers, while the normal in the filler remains straight turning by the angle  [18] . The presence of rigid diaphragms impeding the relative layer shift, but not hindering deformation from its plane, is supposed to be at the plate butt ends [15] . The excitation of the plate oscillations occurs at the expense of channel foundation vibro-acceleration, but the deformations are considered to be small. The plate is simply supported on vibrating foundation at butt ends. The assigned motion law of the vibrating foundation will take the form of:
(1) then the vibrating foundation acceleration can be written as [18] :
while the deformations in the layers are defined by expressions
Here z -is the direction from the considered fiber to the filler medium surface; (u + cφ) -the outer carrying layer shift magnitude at the expense of the filler deformation (for the second carrying layer the given shift will be (u -cφ)). The spherical and deviating parts of the deformation tensors (
in the case under consideration will be written down as
(5) Let us introduce the inner force and moments for each layer [18] 
where
-stress tensor components. We shall get the three-layer plate-strip dynamics equations by using Lagrange principal of possible shifts, bearing in mind the inertia forces work
 -are the virtual work of outer forces, the virtual work of inner forces and virtual work of inertia forces at possible shifts and deformations.
We think that the carrying layer out surface 1 is affected by normal stress qzz and by tangent one qzх from the liquid, which are transferred to the filler medium surface, while the concentrated forces and moments act at the plate-strip butt ends.
In this case
Where k  -the layer density; δui -virtual shift, causing virtual deformations δεij,
-the assigned forces and moments act at the plate-strip butt ends (at х = -ℓ and х = ℓ).
After transformation (7) bearing in mind (3)- (6) and Hooke law the following system of three-layer plate-strip dynamics equations can be obtained 
. 
The following layer rigid coefficients are introduced here ; 2 
, and the following symbols are adopted:
; Gk, Kk -the shear and bulk modulus of k-layer.
The equations (9) are completed by the conditions at butt ends
(11) The dynamic equations of viscous incompressible liquid are as follows
where p -pressure,  ,  -density and kinematical coefficient of liquid viscosity, x V , z V -velocity movement projections on coordinates axis. (12) and the boundary conditions (13) in a zero approximation by  , presented in dimensionless variables (16) , are simplified, that is the members of the order  and 2  can be considered to equal zero. Further, we can get the thin liquid layer linearized equations in dimensionless form by using the perturbation method [20] and considering the asymptotic decompositions in small parameter  :
... .., ..., 
the boundary conditions (13), (14) will be such
. (18) The stresses (15) in consideration of (16) will be written down as
The solution of the equations (17) . By solving equations (17) with boundary conditions (18) we find that 
The solution of the equations (9) is presented in . The latter system for the stationary harmonic oscillations regime presents the one for linear algebraic equations. The given algebraic equations system can be easily solved in relation to the desired values.
Conclusions
The established mathematical model of three-layer plate interaction with viscous incompressible liquid layer can be used to investigate tense-deformed plate state, as well as, to define its resonance oscillations. The established expression for pressure gives the opportunity to calculate the liquid pressure in the channel relying on the given frequency rate oscillation of its foundation. This fact provides the opportunity to forecast cavitation emergence in the liquid and define the foundation oscillations frequency causing cavitation in the liquid.
